Background Although forbidden by law, premarital sex is practiced among some groups of individuals within Iran; however, due to its sensitive nature, attitudes of adult men and women toward premarital sex have rarely been investigated, let alone published. An individual's attitude towards premarital sex is important in determining the likelihood of premarital sexual activity as well as whether or not they are likely to adopt safe sex practices. By that same token, it would also be helpful to explore perceptions towards premarital dating and what constitute non-sexual versus sexual encounters within Iran. The findings from such studies can help inform the civil society to plan specific awareness programs as well as advocate for targeted public health strategies to be utilized by the policy makers to help reduce health risks associated with uninformed premarital sex. Methods Utilizing the attitude section of an original cross-sectional study (N = 755) aimed at assessing sexual health needs of adults, this paper investigates the personal attitudes toward premarital dating, non-sexual relationships and sexual encounters between both male and female adults aged between 15-years. Multi-stage cluster random sampling method and a validated/reliable questionnaire was used. Descriptive, bivariate and multivariate analyses were conducted using statistical software. Results The results indicate that the majority of the participants were supportive of dating. Almost three-fourths of the males were more positively inclined towards non-sexual, yet tactile, affectionate interactions between unmarried males and females as opposed to only half of the females (70% vs. 50.5 %). Also, males held significantly more liberal attitudes than females in their acceptance of premarital sex. On the topic of preserving virginity prior to marriage, 43 % of the males felt that it was important for a female to be a virgin, whereas only 26 % felt it was important for males to remain a virgin. Interestingly, more females (61 %) supported the importance of a female's virginity compared with the importance of males' virginity (48%). This study showed that, being a male, of a younger age, single, and being less religious or secular are important determinants of the liberal sexual attitude.
Introduction Reproductive capacity in women declines dramatically with advancing maternal age. The study of embryo morphokinetics through time-lapse analysis has recently been employed for the purpose of embryo scoring, to identify embryos with the highest implantation potential for transfer. Studying embryonic morphokinetic of women with advanced maternal age may provide clues to their decline in fertility. Aim To compare the morphokinetic parameters of early embryonic development between embryos of women of advanced maternal age and those of younger women. Methods The study cohort included 374 embryos from women ≥ age 42 (AMA) who underwent standard insemination (normal IVF) between Aug 2012 and December 2014, in our unit and that had been cultured in the EmrbyoScope TM . The comparison group included 461 embryos of women Results The was no significant differences in timing of key embryonic events, cell cycle times and cleavage synchronicity through the eight-cell stage between the study and the control groups (tPNf, cc2, cc3, s2, s3; p0.05) . Interestingly, a significantly higher percentage of embryos of older women exhibited halted development at various early cleavage states (4-7 cells), failing to reach the 8 cell (71 % of the AMA group compared to 81 % in the control group; p0.05). Conclusions Analysis using time-lapse microscopy enabled us to explore the effect of advanced maternal age on embryo morphokinetics. While embryos of older women which developed through the eight cell stage did so in the same dynamic as those of younger woman, a more significant proportion of the older women's embryos stopped cleaving at earlier stages of development.
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Poor ovarian responders' best therapeutic options: a center's experience Intervention(s) GnRH agonist, antagonist and natural protocols were analyzed. The stimulation drug used in the GnRH agonist protocol was FSH (follicle stimulating hormone) alone. For the GnRH antagonist protocol, it consisted in a choice of three different regimens: (i) FSH alone, (ii) FSH and LH (luteinizing hormone) or (iii) FSH and GH (growth hormone), while natural protocol involved no treatment or Letrozole alone. Main outcome measure(s) The primary outcome was the live birth rate (LBR) and the secondary outcomes were the number of oocytes collected, the number of usable embryos, the embryo transfer (ET) cancellation rate and the miscarriage rate. Result(s) There were 45 natural, 48 agonist and 213 antagonist cycles. Overall, their mean age was 39.9 years (SD = 3.5). The three groups had comparable demographics and clinical characteristics. Their LBR was significantly different with the natural cycle having the highest (respectively 26.7 % and 11.4 % vs 5.7 %, p = 0.017). However, after adjustment for age and the number of years of infertility, only the LBR of the agonist protocol remained significantly higher than the antagonist while no significant difference was found between the LBR of the natural and antagonist protocol (respective adjusted OR = 3.38; 95 % CI 1.01 to 11.29; p = 0.048 and 3.02; 95 % CI: 0.83 to 10.98; p = 0.094). When the treatment cycles were analyzed in sub-groups according to the type of stimulation received, the natural and agonist cycle with FSH showed significantly higher LBR than antagonist cycle (respective adjusted OR = 11.44; 95 % CI 1.14 to 114.46; p = 0.038 and 12.81; 95 % CI 1.34 to 122.15; p = 0.027). The antagonist group using FSH and LH achieved a reasonable LBR of 11.3 % even though it did not reached the level of significance when compared to FSH alone or FSH and GH with respective LBR of 1.8 and 2.6 % (p = 0.062).
The number of oocytes collected in the agonist group was two times higher than in the antagonist group (9.8 (SD = 6.7) vs 4.7 (SD = 4.9), p = 0.001). Due to its non-stimulated nature, a lower number of eggs were collected from the natural cycle (0.6, (SD = 0.7)) with a higher proportion of cancelled ET procedures (61.5 % vs 21.1 % and 6.4 % in the natural, antagonist and agonist groups respectively, p0.001). No miscarriage was observed in the natural cycles while it was relatively high in the antagonist and agonist group (59.1 % and 37.5 % respectively, p = 0.112). Conclusion(s) GnRH agonist protocol with high doses of FSH seems to be good first line therapy for POR. If the oocyte yield is low, natural cycle can be considered as a second therapeutic option, cost-effective and patient-friendly. However, patients should be aware that repeated cycle attempts are often required before achieving an ET in the latter. A randomized controlled trial is needed to confirm this.
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Blastomere biopsy for PGD delays embryo compaction and blastulation: a time lapse microscopic analysis Liron Bar-El, Yael Kalma, Mira Malcov, Tania Cohen, Ariela Carmon, Hadar Amir, Adi Reches, Ami Amit, Dalit Ben-Yosef Racine IVF Unit, Lis Maternity Hospital, Tel Aviv Sourasky Medical Center, Israel
Purpose To explore the dynamics of the developmental events following blastomere biopsy for preimplantation genetic diagnosis (PGD) by determining their precise timing following culture in an EmbryoScopeTM concomitantly with time-lapse analysis. Methods The study group included 366 embryos from all PGD treatments (9/2012-6/2014) cultured in a timelapse monitoring system. The control group included all intracytoplasmic sperm injection (ICSI) embryos cultured in EmbryoScopeTM until day 5 during the same time period (385 embryos). Time points of key embryonic events were analyzed with an EmbryoViewerTM. Results Most (88 %) of the embryos were biopsied at ≥8 cells. Blastomere biopsy of cleavage-stage embryos significantly delayed compaction and blastulation compared to the control non-biopsied ICSI embryos. This delay in preimplanation developmental events following biopsy was also observed when non-implanted embryos were compared to implanted embryos. Conclusion Analysis of morphokinetic parameters enabled us to explore how blastomere biopsy interferes with the dynamic sequence of developmental events. Biopsy delays the compaction and the blastulation of the embryos. It may also affect their implantation rate.
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Effect of estrogen and insulin sensivity due to exercise training with dual intensities in female rats with estradiol valerate-induced PCOS Background and objectives Exercise training can improve polycystic ovary syndrome (PCOS). However, the effect of various intensities of exercise training is unclear, hence the purpose of this study was to evaluate the effect of exercise training with dual intensities on estrogen and insulin sensitivity in female rats with estradiol valerate-induced PCOS. Materials and methods In this semi experimental study, forty adult Wistar rats (weight: 180 ± 20 gr) after induction of PCOS, were divided into four groups (n = 10): healthy control (HC), polycystic control (PC), low intensity training (LI) and moderate intensity training (MI) groups. Exercise training consisted of eight-week exercise with 50-55 % maximal oxygen consumption (20 m/min speed) and 70-75 % maximal oxygen consumption (28 m/min speed), 3 days a week for 60 min. Data analysis was performed using SPSS software (version 16.0, SPSS). One-way ANOVA test was used for data analysis. The level of significance was set at p0.05. Results Significant difference was observed between glucose concentration of MI and PC (p = 0.039), also there was significant difference between LI and PC (p = 0.005). Insulin significantly redreased in MI compared to PC (p = 0.002). Also, significant difference was found between LI and PC (p = 0.00). Conclusion It seems that exercise training with low and moderate intensity may reduce insulin and glucose level. Low intensity may improve insulin sensitivity, and can be considered as a non-pharmacological treatment method to regulate glucose hemostasis in polycystic ovary syndrome patients. Reproductive Clinic, Asri Medical Center, Indonesia Background To investigate the correlation between menstrual cycle and follicular maturation process in patient with polycystic ovary (PCO) from the prevalence of menstrual cycle abnormalities.
Objective To determine the correlation between menstrual cycle and follicular maturation process in patient with polycystic ovary at Asri Medical Center Yogyakarta, Indonesia. Methods This study was a retrospective analytical approach with case control study. The study population was female patients in the Department of Obstetrics and Gynecology Asri Medical Center Yogyakarta, Indonesia. While the sample in this study 178 female patients in 2014 at Department of Obstetrics and Gynecology Asri Medical Center that meet the inclusion and exclusion criteria and using total sampling technique. Retrieving data using instruments from medical records. Data were analyzed using chi-square analysis. Results Patients with oligomenorrhea 2.8 times more at risk of ovarian follicular maturation process disorder than patients who did not experience oligomenorrhea with PCO (p = 0.003; OR = 2.8; 95 % CI = 1.409 to 5.633). Conclusion There is a correlation of the menstrual cycle length to the process of maturation of ovarian follicles in patients with PCO at Asri Medical Center. Women who experience menstrual cycle disorders such as oligomenorrhea have a higher risk impaired ovarian follicle maturation process. Objective Disruption of signaling pathways regulated by androgens and estrogens at early stages of folliculogenesis may reveal factors that are involved in the mechanism responsible for its delay or acceleration. Endocrine-active chemicals (EACs) with androgenic/ antiandrogenic and estrogenic/antiestrogenic activity may interfere with the natural regulation of endocrine systems affecting the normal process of folliculogenesis. Our research hypothesis was that the balance between androgens and estrogens level is indispensable during neonatal follicles formation and transition to the primary stage. Thus, the objective of the study was to elucidate the impact of EACs on the follicle formation as well as proliferation and apoptosis within neonatal porcine ovaries. Design A total of 24 neonatal female pigs were randomly divided into six groups. Materials and methods Animals were injected with testosterone propionate (TP), flutamide (Flu), 4-tert-octylphenol (OP), ICI 182,780 (ICI) or methoxychlor (MXC) between days 1 to 10 post partum (n = 4 per each group). TP, Flu, OP, ICI and MXC were suspended in corn oil with DMSO and the following doses were used: 20 mg/kg body weight (bw), 50 mg/kg bw, 100 mg/kg bw, 400 μg/kg (bw) and 100 mg/kg bw, respectively. Control animals were treated with corn oil with DMSO. The ovaries were collected from 11-day-old pigs and histological examination were conducted by hematoxylin & eosin staining and the number of follicles at each developmental stage were evaluated. Cell proliferation within the ovaries was performed by analysis of proliferating cell nuclear antigen (PCNA)-positive cells (immunohistochemistry). Cell apoptosis within the ovaries was done by identification of apoptotic cells by ApopTag® Peroxidase In Situ Apoptosis Detection Kit. To examine the differences between control and investigated compounds-treated groups Mann-Whitney U test was used. Results Histological analysis revealed that in OP and TP groups the process of folliculogenesis was accelerated while in Flu, ICI and MXC groups was delayed. Analysis of proliferation index showed the increased number of follicles with PCNA-positive oocytes in OP group, and the decreased number in Flu and MXC groups. Results from apoptosis revealed no apoptotic cells in control and MXC groups, while in TP, Flu, OP and ICI groups the staining was present only in the individual cells.
Conclusions A strong androgen and estrogen effect was noted, resulting in increased follicle recruitment. On the other hand, all antagonists used in the experiment had an ability to delay the process of follicle activation. It seems that compounds with hormonal activity revealed specific effects on folliculogenesis in neonatal porcine ovaries, characterized by changes in proliferation and apoptosis during follicular recruitment. These results suggest that any change in steroid hormones concentration during neonatal period may alter ovarian function in adulthood. Support National Science Centre, Poland (Grant No. 2015 Objective Calcitonin (Ct) and plastoquinone derivatives (PQ) potentially can affect upon several specific for aged oocytes features: mitochondrial function, ATP-level, intracellular calcium level, adenylyl cyclase activity and antioxidant insufficiency. Our task was to identify in vitro beneficial effects of these compounds on embryo developmental dynamics in poor prognosis patients. Design Prospective case-control study. Materials and methods To identify the ability of Ct (20 ng/ml) and PQ (10 −13 mol/l) to improve embryo development we formed two groups of patients with poor prognosis: group 1 (n -11) -women under 35 years with repeated IVF attempt with Bgrievous^embryo development in previous treatment cycle (maximum 1 blastocyst, or no blastocysts from at least of 6 zygotes); group 2 (n -11) -women 40-44 years old, with at least 4 oocytes. In each group, study and control cohorts were evenly formed from sibling oocytes. Ct and PQ were added to fertilization medium, where gametes were inseminated/placed after ICSI. After pronuclei checking, zygotes were placed to nonmodified single step medium. Embryos were cultured in drops, in groups, in low O 2 atmosphere, in benchtop incubators. Embryos with at least 6 even blastomeres and fragmentation level less than 20 % on 72 h recognized as good; good blastocysts are BB3 and better. For statistic analysis we used paired t-test. Results In patients of advanced age we found statistically significant improvements: in embryo quality on 72 h and blastocyst rate. In young women with unfavorable embryo development history we obtained significant increase in blastocyst rate. Besides this, Ct+PQ embryos has absolutely another dynamics they often show day 3 early compaction and blastulation on early day 4. Objective To compare 3-day embryo quality between phase-1 early cleavage embryos, and phase-2 early cleavage embryos using time-lapse system. Methods 959 embryos from 109 patients were analyzed for 3-day embryo quality using time-lapse system. Phase-1 early cleavage embryos were defined as embryos reaching 2-cell stage before 23 h after intracytoplasmic insemination (ICSI), or before 25 h in case of conventional insemination. Phase-2 early cleavage embryos were defined as embryos reaching 2-cell stage within 23 to 25 h after ICSI, or within 25 to 27 h in case of conventional insemination. 2-cell cleavage time after insemination was observed, and recorded by embryoscope™ (Unisense Fertilitech). 3-day embryo quality was evaluated at 63-65 h after IVF or ICSI, and was graded based on morphology, and number of blastomeres, and the percentage of fragmentation. Each embryos were classified into four categories (A, B, C, D), where category A being the best quality, and D the worst according to 2011 Istanbul Consensus Workshop on embryo assessment. Results Total number of embryos analyzed was 959. Of the 959 embryos 140(14.6 %) embryos were classified as phase-1 early cleavage, 180(18.8 %) embryos were classified as phase-2, and 639(66.6 %) embryos as non-early cleavage embryos. On 3-day embryo transfer, 64(45.7 %) phase-1 early cleavage embryos were classified as category A, 53(37.9 %) were classified as category B, 18(12.9 %) were classified as category C, and 5(3.5 %) were classified as category D. Among phase-2 early cleavage embryos 67(37.2 %) were classified as category A, 73(40.6 %) were classified as category B, 27(15 %) were classified as category C, and 13(7.2 %) were classified as category D. (P < 0.348) Conclusion Phase-1 early cleavage embryos showed better embryo quality compare to phase-2 early cleavage embryos. But statistical significance revealed no difference between phase-1 and phase-2. We believe detailed evaluation of early cleavage embryos may be critical in selection of good quality embryos. Also breaking down early cleavage into 2 phases will help differentiate good quality embryos among early cleavage ones. Further study on implantation rate, clinical pregnancy rate, and live birth rate with these embryos is expected in near future. 2. To evaluate the efficacy and safety of intralipid & heparin in the management of unexplained RPL Design Prospective comparative study was done in 50 women with RPL of I trimester after exclusion of known contributory factors after estimating peripheral NK cells. Materials and methods Two groups were analysed -those who received intralipid n = 25 and low molecular weight heparin n = 25. Outcome of pregnancy analysed. Results NK percentage >10.10% differentiated the cohorts with a sensitivity of 31.8 % and specificity of 92 % with confidence interval of 95 % and a likelihood ratio of 1.8 which implies that a woman with more than 10.10 % of NK cell has 1.8 times higher risk of miscarriage than a woman with NK cell % less than 10.10 %. The NK cell percentage ranged from 2-17 % (mean 7.36 ± 3.84) which was normal according to the reference values of the laboratory that estimated the same in the total of 50 subjects analysed. Of the subjects observed in this study, 48 % had two previous pregnancy losses. 26 % of the subjects had three previous pregnancy losses and 26 % had four or more previous pregnancy losses. However the NK percentage was within normal range irrespective of the number of previous pregnancy losses. ROC analysis comparing NK cell percentage between the subjects that continued pregnancy and subjects who aborted was performed. The area under curve (AUC) was 0.508 indicating that estimation of NK cell percentage has poor value in the prediction of pregnancy outcome. When the subjects who received intralipid therapy (n = 25) were compared with those who received LMWH therapy (n = 25), there were no statistically significant differences in terms of the abortion rate, period of gestation at which abortion occurred, live births and the period of gestation at which they delivered. It was observed that the subjects in intralipid group had complications such as preeclampsia (26%), IUGR (26%) and abruption (1%), whereas none in LMWH group had any complication of pregnancy. The birth weight of babies born in intralipid group was significantly lower when compared to the babies born in the LMWH group. Continuations of pregnancies were 60% and 52% in intralipid group and heparin group respectively though statistically it was not significant. Conclusion We observed that NK cell percentage was within normal range in all subjects irrespective of whether they had primary or secondary RPL. Peripheral NK cell percentage has poor value in the prediction of pregnancy outcome. The pregnancy outcome in both intralipid and LMWH therapy were comparable in terms of live births however pregnancy complications such as preeclampsia, IUGR and abruption were more in intralipid group. Mean birth weight of babies was more in LMWH group. There were no major side effects with either of the therapies. experiments were performed using zebrafish: a model organism capable of producing large numbers of offspring that develop outside of the mother. Adult fish were exposed to over-or undernutrition conditions during gamete maturation and then bred to assess the reproductive consequences. The offspring from these experimental fish were then raised and exposed to the same dietary regime to test if their response to nutrient availability had been altered by the parental environment. Materials and methods Adult zebrafish were randomly allocated into two treatment arms; one treatment arm received 60 mg of food each day and the other received 5 mg of food each day. The fish were weighed, photographed, and recorded swimming before and after the eight-week treatment period in order to determine changes in body mass and energy expenditure. Following the diet, pairwise crosses were performed with the fish and fertility was assessed in terms of breeding success, egg clutch size, and egg fertilization rate. To detect altered transcript deposition in the gametes, unfertilized eggs were collected from females and analyzed using RNA sequencing (RNA-seq). The offspring were raised under standard conditions with survival and growth monitored during maturation and the dietary intervention repeated in the same manner described for the parental fish.
Results At the end of the diet, the body mass index of the 60 mg arm was found to be 1.5 fold greater than the 5 mg arm. The dietary intervention had a marked impact on fertility; breeding success and egg production in the 60 mg arm were increased 2.1-and 6.2-fold compared to the 5 mg arm, respectively. Transcriptome analysis of the eggs revealed that transcripts involved in biological processes related to metabolism and growth differed according to dietary intake. Raising the progeny showed that the parents that had access to more food produced offspring that were more likely to survive. We also found that progeny from well-fed parents had increased levels of physical activity when exposed again to high nutrient availability. Conclusions This study shows that dietary intake during gamete development has an important influence on fertility and the subsequent fitness of the next generation. Support This research received financial support from Gravida: National Centre for Growth and Development, University of Auckland, Auckland, New Zealand. Objective It is known that many older IVF patients are suffering of repeated implantation failure (RIF) and peripheral blood mononuclear cells (PBMC) can treat RIF. We hypothesize that the age-related risk of implantation failure may be overlapping, in etiology, with RIF's one. Assuming so, we evaluate clinical usefulness of intrauterine injection of PBMC applied for all aged IVF patients (RIF & non-RIF). Design Non-randomized controlled study in single IVF center with inhouse laboratory for manufacturing of PBMC product Materials and methods During 2012-2014 in our center, we proposed PBMC product (at subsidized price) to all IVF female patients of age 38-45 with normal uterine cavity, who had at least two top quality embryos (non-donated) for transfer. Number of previous IVF attempts was not counted in attention. Exclusion criteria were: any serious systemic disease or endocrine disorders; other criteria. Patients, who agreed to take the PBMC, formed a 1st group (G1, n = 94) and proceeded to the treatment under IRB approval; those who declined were the control (G2, n = 39); total 133 cases in two-group cohort. The subgroups were: 49 patients of age 38-40 in G1 vs 24 in G2; 26 of 41-42 in G1 vs 12 in G2; 19 of 43-45 in G1 vs 3 in G2. Composition of PBMC with human chorionic gonadotropin (HCG) was produced according to the process disclosed in US patent 20130172666. Prior to embryo transfer (ET), the composition was delivered through catheter as intrauterine injection in amount 0.15 mL of a suspense containing certain concentrations of HCG and PBMC per dose. ET of two top quality embryos was performed 24 to 72 h following the injection. Three weeks after said ET, the standard ultrasound diagnostics was applied to determine a clinical pregnancy. Chi-squared test was used for statistical analysis of results.
Results Clinical pregnancy rate in PBMC group (26.6 %) was 30 % higher, than in control group (20.5 %). 25/94 patients became pregnant in G1 vs 8/39 patients in G2 (p = 0.46). Observations were rather favorable for use of PBMC, especially assuming that oldest subgroup 43-45 was disproportionally larger in the PBMC group, than in control (19/94 vs 3/39). Among oldest patients, there were 4/19 pregnancies with PBMC use and 0/3 without it (p = 0.38). Larger cohort is needed for statistical significance of observations. Conclusions For the first time we demonstrate clinical usefulness of autologous PBMC therapy for aged IVF patients. Our observations are highly suggestive in support of intrauterine use of PBMC + HCG for females over 38; it may lead to early signaling of immune cells to mother's body on systemic level and early preparation of endometrium environment on local level prior to ET. Age-related risk of implantation failure is reduced: we see better inducing of pregnancy in case of PBMCenhanced IVF treatment, compared to conventional one. We initiate multi-center study for statistically significant verification of upgraded IVF protocol. Support Progena Inc. provided intellectual property and financing for manufacturing of PBMC product in in-house laboratory of Center of Human Reproduction BSana-Med^; product was subsiquently used in IVF Department there. Background Intralipid has been hypothesised to be an effective and safe immunotherapy in reproductive failure, though very few studies evaluating its benefit exist. This therapy was introduced on an empirical basis at IVFAustralia in 2014. Women were given a slow intravenous infusion of 20 % intralipid prior to embryo transfer, and again following a positive pregnancy test. Objective Chromosome segregation errors emerging during meiosis I are highly frequent in mammalian female meiosis with increasing maternal age, however, little is known regarding the underlying molecular nature. The objective of this study was to analyze the meiotic progression of the mouse in connection with maternal age. Design Using the mouse as a model system we analyzed the timing of the nuclear envelope breakdown (NEBD) and the morphology of the nuclear lamina in oocytes obtained from young (2 months old) and older females (14 months old). Materials and methods Meiotic progression was recorded by time lapse microscopy and the phosphorylation of lamin A/C was analyzed by immunodetection methods: immunoblotting and immunocytochemistry. In addition, the ultrastructure of the nuclear lamina was observed using transmission electron microscopy.
Results Oocytes obtained from older females display a 30min faster progression through meiosis I compared to ones obtained from younger females, as assessed by the detailed analysis of nuclear membrane breakdown and polar body extrusion timing and morphology. Furthermore, in oocytes from younger females specific lamin structures form around chromosomes and remain for at least 2 h post NEBD. On the other hand, nuclear membrane structures are completely disrupted immediately after NEBD, which is also connected with rapid lamin A/C phosphorylation in oocytes from the aged group. Moreover, in aged group oocytes the nuclear membrane exhibits a 39 % larger circumference with significant irregularities in shape. Conclusion Our work shows that maternal age affects precocious meiotic processes connected with altered nuclear membrane morphology, as well as the timing of NEBD, which all might contribute to errors in meiosis I. Supported by GACR 13-12291S and RVO67985904. Blastomere biopsy during PGD process is an effective method to select healthy embryos, but represents an invasive micromanipulation to earlystage embryos. Effects of blastomere biopsy have been reported including impact on embryo development characteristics, embryo implantation and neuron system development in offspring, and even in ovary of female offspring. However, whether ovarian function is altered in offspring conceived from blastomere biopsy remains unknown. We investigated the risk of blastomere biopsy technology during the process of preimplantation genetic diagnosis (PGD) on ovarian development using mouse models and proteomics methods. A total of 60 female mice from blastomere biopsy or control groups were used in the present study to analyze different indexes of molecular expression.
Ovaries were weighed and their morphology was evaluated in H and E sections. Hormone levels were tested by ELISA and differentially expressed ovarian proteins were identified using iTRAQ technology and bio-informatics methods. Gene expression was identified by realtime-PCR method, and protein expression was monitored by western blotting. The facts that the ovarian weight decreased, along with number of follicles was and hormone levels in offspring from the blastomere biopsy group, provides evidence for dysfunction in female mice conceived from blastomere biopsy. We found 3671 proteins totally in the ovarian tissue of blastomere biopsy and control groups using iTRAQ technology. Seven proteins were significantly over-expressed (2 fold) in biopsied group compared with control group. After identification using larger samples, four proteins (CSN1S1, CSN3, WAP, ZRSR2) were screened for further analysis. Using bio-informatics, a co-regulated transcript factor, OCT-1 was identified to regulate the four proteins. After down-regulated expression level, CSN1S1 was confirmed as the down-stream gene for OCT-1. Furthermore, deceased expressed CSN1S1 induced cell apoptosis in both stromal or granulosa cells of ovaries. Result(s) B(a)P was induced oxidative stress, p53 dependent germ cell apoptosis and steroidogenic dysfunctions in testis. B(a)P exposure activated both intrinsic and extrinsic mode of germ cell apoptosis. B(a)P disturbed cellular Bax/Bcl2 rheostat, released cytochrome c, activated caspase 9 and 3. Besides that, B(a)P also altered Fas/ FasL expression, activated Bid and caspase 8. In Leydig cell, Steroidogenic acute regulatory protein (StAR) expression and its promoter activation was significantly decreased by B(a)P. B(a)P was induced oxidative stress in Leydig cell and increased iNOS expression through the activation of p38MAPK and ATF2. Aryl hydrocarbon receptor antagonist (Res) prevented promoter activation of cytochrome P4501A1 (CYP1A1) and subsequent B(a)P induced DNA adduct formation in germ and matured sperm cells. Res also prevented B(a)P induced sperm cell damage, morphological abnormality and apoptosis. Res modulated DAX1 and SF1 expression and thus maintained StAR gene expression and improved Leydig cell steroidogenesis. Our findings indicated that res co-treatment with B(a)P maintained testicular redox potential, prevented germ cell apoptosis, increased serum testosterone level and prevented steroidogenic dysfunctions.
Conclusions Res being an antioxidant as well as a natural AhR antagonist, works as a double edged sword against the B(a)P induced male reproductive toxicity. Present day B(a)P induced toxicokinetics and its protection is not well elucidated in human.
Res can come up with new hopes as the potential protector of reproductive health against B(a)P. It requires further studies and clinical trials to conclude on the dosage and efficiency of res as suitable protective agent against environmental reproductive toxicants in human subjects.
Reduced early pregnancy loss of day 4 blastocysts transferred in artificial FET on progesterone day 5
Hasan Bulut, Kevin Coetzee, Kemal Ozgur, Murat Berkkanoglu IVF, Antalya IVF, Turkey
This study investigate whether the transfer of blastocysts developing on day 4 of in vitro culture are better transferred on progesterone + 5 or progesterone + 6 of artificial FET cycles in freeze-all IVF cycles. Conventional embryo developmental milestones are important indicators of embryo competence, with fast or slow developing embryos having increased aneuploidy and consequently reduced implantation, however, fine-tuning of culture media and incubation technologies maybe changing the timing of critical embryo developmental milestones. These changes may have important consequences for embryo-endometrium synchronization so critical for optimal implantation. In this pilot study to a prospective randomized control trial, we retrospectively investigated cycles where blastocysts were vitrified on day 4 of embryo culture between May-December 2015. The cycles were divided into two cohorts according to the day of embryo transfer, progesterone d4 (d4-d4 group) or progesterone d5 (d4-d5 group).
Materials methods SAGE 1-Step™ media was used for embryo culture and incubation conditions set at 6 % CO 2 , 5 % O 2 and 37.0°C (KSystems, Denmark). All inseminations were performed using ICSI. On day 4, embryos were checked at 92 h and 100 h. Vitrification and warming of blastocysts were performed using ultra-rapid technologies (Cryotop, Kitazato). In the artificial FET cycles endometrium-embryo synchronization was performed using progesterone supplementation (Crinone). Results Since May 2015, an increasing number of patients have had blastocysts vitrified after 100 h on day 4 of embryo culture. The following parameters were comparable between the d4-d5 group and the d4-d4 group, the mean patient age (31.5 ± 6.4 vs 31.5 ± 4.8 years), antral follicle count (16.9 ± 13.5 vs 17.8 ± 9.3), and number of blastocysts transferred (1.26 ± 0.45 vs 1.34 ± 0.48). The pregnancy and clinical pregnancy rates of the two groups were nonsignificantly different, 82.6 % versus 84.9 % (p = 0.912) and 69.6 % versus 81.1 % (p = 0.835), respectively. However, the early pregnancy loss rate was significantly higher (p 0.001) in the d4-d5 group, 15.8 % versus 4.4 %, respectively. Objective To further characterize pathways leading to human oocyte aging using cumulus cells (CCs) RNA sequencing, immuno-fluorescent staining, and weighted gene co-expression network analysis Design Basic research comparative study.
Materials and methods Cumulus cells clumps (CCs) were isolated from MII oocytes collected from patients 35 (Byounger^, n = 10) and 40 years old (Bolder^, n = 11) undergoing ICSI for male factor infertility. CCs were individually processed for RNA extraction, library preparation and sequenced on Illumina HiSeq 2000 platform. Gene enrichment and gene ontology analysis were used to define upregulated gene networks and interactions in the two cohorts. Significance of differentially expressed genes was assigned when both p value and false discovery rate were 0.05. Validation was performed with qPCR. Immuno-fluorescent (IF) staining was used to assess iNOS protein expression in CCs from both older and younger patients. Co-expression network analysis (WGCNA) was applied to identify clusters of co-expressed genes whose expression is altered in senescent CCs. Results A core of 45 genes was differentially expressed between the younger and older cohorts. In CCs collected from the younger group, genes involved in the extracellular matrix (ADAMTS14) organization and membrane composition were significantly upregulated (p0.001 and FDR 0.05) compared to the older. WGCNA analysis corroborated findings of significantly increased expression of genes involved in cellular response and those participating in mitochondrial translation, Wnt signaling and mTOR pathways in the younger (p0.001 and FDR 0.05). CCs of oocytes from older patients showed an overrepresentation of genes involved in the oxidative stress cascade (iNOS), cell death (NR4A3) and genes involved in the hypoxiarelated pathway (p0.001, FDR 0.05). Network analysis revealed a significant enrichment of apoptosis and advanced glycation endproducts pathways. If staining of CCs revealed higher amount of iNOS protein confirming hypoxic follicular environment in older patients (p0.05). Conclusions Hypoxic stress, apoptosis and advanced glycation end-products are markers of oocyte aging. Chronic stress from the hypoxic follicular environment impairs the CCs trophic support and is the most likely event responsible for oocyte aging. CCs can be new markers to assess oocyte senescence and competence
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Objective Conventional embryo developmental milestones are important indicators of embryo competence, with fast or slow developing embryos having been reported to have compromised ploidy and implantation. However new culture media and incubation technologies maybe changing these critical embryo developmental time, embryo selection and endometrium synchronization This study investigate whether the transfer of blastocysts developing on day 4 are better transferred on progesterone + 5 or progesterone + 6 of artificial FET cycles in freeze-all IVF cycles. Design Retrospective Materials and methods This study was conducted at a private ART clinic with patients having segmented ART (ICSI freeze-all with artificial FET) treatment between May-December 2015 were analysed. COS was performed using flexible GnRH antagonist co-treatment protocols, with a combination of rFSH and hMG. Oocyte retrievals were performed 36 h after ovulation induction with GnRH agonist, as soon as three or more follicles developed to ≥17 mm. Oocyte manipulation and embryo culture were performed using the SAGE media, with 1-StepTM media for embryo culture (Origio, Malov, Denmark) Incubation conditions were set at 6 % CO 2 , 5 % O 2 and 37.0°C (KSystems, Kivex Biotec ltd, Birkerod, Denmark). All inseminations were performed using ICSI. On day 4, embryos were checked at 92 h and 100 h. Blastocysts were scored using the conventional 3-part grading sys tem of blas tocyst expa ns ion, i nner cel l m ass a nd trophectoderm. Day 4 blastocysts were vitrified using ultra-rapid technologies (Cryotop, Kitazato). All warmed blastocyst were assessed for survival and their morphology re-scored after an equilibration period of approximately 2 h in an incubator. All FET procedures were performed as artificial FET cycles, with depot GnRH agonist scheduling and a 14 day step-up regimen of estrogen (2 mg/day to 8 mg/day) for endometrial preparation. Progesterone supplementation was started on day 15, if the endometrium was >7 mm and the serum progesterone was scheduled for the 5 th or the 6 th day of progesterone. Luteal phase support consisted of daily estrogen and progesterone supplementation, continuing for at least 9 weeks of gestation, on confirmation of a pregnancy. Results The patient characteristics of age, antral follicle count, mean number of blastocysts transferred, pregnancy and clinical pregnancy rates of the d4-d5 groups were non-significantly different to those of the d4-d4 group. Although not significantly higher the early pregnancy loss rate was higher in the d4-d5 group (15,8 %) than in the d4-d4 group (4.4 %). Conclusion The early pregnancy loss results from this study suggests that the most optimal duration of progesterone supplementation before the transfer of day 4 blastocysts was 5 days. The outcomes of this pilot study will be validated in a correctly powered randomized trial. Objective Dehydroepiandrosterone(DHEA) is now widely used as an adjuvant to IVF treatment protocols in poor responders. Recently, the ESHRE Working Group developed a new definition, the Bologna criteria. Design The aim of the current study was to investigate the potential effect of DHEA treatment associated with corifollitropin chorionic gonadotropin and sequential use of agonist/antagonist as new protocol on in vitro fertilization(IVF) outcome of poor ovarian responders that fulfill the Bologna criteria. Materials and methods This study investigated 185 poor ovarian responders that fulfill the Bologna criteria. Patients underwent IVF-ET treatment with the new sequential use of more Corifollitropin GnRh agonist/antagonist protocol. The study group contained 185 patients, who received 50 mg of DHEA daily (25 mg two times daily) 5 weeks before the IVF cycle. The control group was composed of 137 patients poor ovarian responders who received infertility treatment with conventional protocol, but did not receive DHEA. The IVF outcome parameters in each group were compared. Results The study and control groups did not show statistically significant differences in terms of patient demographics characteristics, Background Previous microarray-based transcriptome studies of the endometrium have revealed hundreds of simultaneously up-and downregulated genes that are involved in endometrial receptivity. However, the overlap between the studies is relatively small, and we are still searching for potential diagnostic biomarkers. Aim To identify the meta-signature and putative biomarkers of receptive endometrium. Materials and methods A systematic review of the literature was conducted up to March 2016 in PubMed and Scopus databases. Of the final 14 eligible studies, nine were included in the metaanalysis. The pooled dataset obtained represented 164 endometrial samples -76 from pre-receptive-and 88 from receptive-phase endometria. The up-and down-regulated genes were ranked by their fold changes. A robust rank aggregation (RRA) algorithm was used for meta-analysis of the gene lists, followed by enrichment analysis. Results We identified a meta-signature of endometrial receptivity involving 57 genes as putative receptivity markers, including ANXA4, APOD, CD55, CLDN4, COMP, DPP4, EDN3, GADD45A, GPX3, HABP2, IGFBP1, IL15, MAOA, MMP7, PAEP, SLC1A1, SPP1 and S100P. The meta-signature genes highlight the importance of immune responses, the complement cascade pathway and the involvement of extracellular vesicles in mid-secretory endometrial function. Conclusions Using a novel meta-analysis approach, we identified a meta-signature of receptive endometrium involving 57 genes. The identified meta-signature genes and pathways could serve as promising and sought-after biomarkers of endometrial receptivity and pregnancy establishment, and also markers of uterine pathologies.
Introduction In addition to the sedative properties of Lavendula officinalis aqueous extract, its possible effect on the reproductive system of mammals has not been evaluated prompting this invstigation on the Balb/C mouse.
Materials and methods
Aqueous extract administration did not impair overall health so experiments were continued with selected doses of 6 (group1), 12 (group2), 18 (group3) mg/kg.bw. Interperitoneally injections were done for 12 days on 65 mice. Results were compared with the control group (non-injection) and sham (injection of nirmal saline). For reliability of above results, experiments were repeated 3 times. Data was checked with SPSS 20 software and Duncan post test. Results The experimental groups1 and 2, showed a significant decrease in large and small diameters of ovaries and uteri (P0/05). In experimental group3 showed a significant increase in numbers of primary follicles (P0/05). All experimental groups showed a significant decrease of body weight (P0/05) with widespread effects being noted on Graafian follicles, corpus lutea, uterine glands and thickness of endometrium, myometrium and perimetrium. Increased embryo abnormalities in groups 2 and 3 (P0/001) and an increased duration of fertility and number of live births in group 2 (P0/05) was observed. Conclusion These findings indicate that Lavendula officinalis extracts elicit detrimental effects on the murine female reproductive system with potential utility as a contraceptive worthy of further exploration. Production of cloned animals by somatic cells nuclear transfer (SCNT) was a remarkable science achievement. However, bovine SCNT cloning is extremely inefficient. High incidence of pregnancy losses and several conceptuses and placental membranes abnormalities are common findings. These occurrences are primarily caused by epigenetic changes acquired during manipulation and culture of oocytes and embryos. This study aimed to provide a comprehensive description of conceptus, uterus, and corpus luteum morphological and vascular changes detected by ultrasonography (color-Doppler and B-mode) during the early pregnancy (from days 13 to 60) of SCNT bovine embryos. Two hundred fifteen SCNT cloned embryos were transferred to recipient cows. On day 25 of gestation, 30 cows were pregnant (13.95 %) presenting a fluid-filled conceptus with an embryo proper and heart beats. However, 13 recipient cows (6.05 %) presented a fluid-filled conceptus without the embryo proper. Also, 16 cows (7.44 %) did not present any signal of the conceptus but their corpus luteum (CL) were active. CL activity in these two aberrant groups lasted to around 108 and 59 days, respectively, and then these cows returned to cyclicity. The three detected pregnancy phenotypes after ET of cloned embryos were called as clone normal gestation (CNG), clone anembryonic gestation (CAG), and clone recipient with persistent CL (CPCL). Gestational losses were recorded from the CNG group and organized by pregnancy periods. The higher rate of loss was observed from days 30 to 39, reaching 26.7 % (8/30). 20.0 % (6/30) of losses were observed from days 40 to 59. Placentomas were detected only in 13/30 (43.3 %) pregnancies by 56 ± 2 days of gestation. Cows without placentomas (poor placentation) kept their CL active during 29 to 67 days. Only two pregnancies reached the term. For endometrial vascular changes evaluations, artificially inseminated cows were used as control. Endometrial vascularity from the ipsilateral horn to the CL started to increase on day 20 of pregnancy in CNG, CAG and control groups. After day 30, endometrial vascularity of CAG group presented smaller when compared with CNG and control groups. CPCL did not present any increase in endometrial vascularity. When values of endometrial vascularity from the ipsilateral and contralateral horns were compared by group, it was observed a precocious vascularity increase in the ipsilateral horn in the CNG, CAG and control groups. No differential or even vascularity increases were detected in both horns of CPCL group. Regarding to CL activity, a continuous and similar increase in vascularity area was detected from days 13 to 60 of pregnancy in CNG and control groups. In addition, the CAG and CPCL groups presented a lesser increase in CL vascularity area from days 13 to 36 when it started to decrease. This study is the first in the literature describing aberrant pregnancies in cows, the anembryonic pregnancies and the recipient cows without a conceptus maintaining their CL active during many days after ET. These findings set the stage for future experiments to understand more completely the role of the conceptus in regulating the uterine environment and CL activity favoring its own development.
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Vitrification, morphology and single euploid blastocyst outcomes Jui-He Tsai, Joshua Lim, Taer Han, James Graham, and Michael Tucker Shady Grove Fertility Reproductive Science Center, Rockville, MD, USA Objective Preimplantation genetic screening (PGS) has been increasingly used to identify euploid embryos. The present study evaluated clinical outcomes of PGS IVF cycles with transfer of a single blastocyst assessed as euploid by day 5 (D5) trophectoderm biopsy followed by either frozen embryo transfer (FET) or day-6 (D6) fresh transfer during 2013-2015. We further evaluated whether blastocyst morphology correlated outcomes. Design Retrospective study. Materials and methods 348 single embryo transfers of euploid blastocysts after analysis of D5 trophectoderm biopsy were analyzed. Embryo morphology (AA, AB, BA and BB) was scored prior to trophectoderm biopsy. Comparative genomic hybridization array, qPCR or SNP array were used for PGS. Transfer was performed either on D6 (fresh) or following vitrification and warming. Implantation (IR), ongoing/ delivered (OGD), and spontaneous abortion (SAb) rates were compared by t-test. Statistical significance was defined as P < 0.05. Ongoing pregnancies were those with fetal cardiac activity at or beyond 8 weeks gestational age. Results There were 278 cycles in which D5 biopsy was followed by FET and 70 cycles with D5 biopsy followed by D6 fresh transfer. Though all outcomes analyzed favored FET, no statistically significant differences were found for FET vs. fresh D6 transfer for IR (P = 0.37), OGD (P = 0.36), or SAb (P = 0.78). Also no statistically significant differences in outcomes were associated with blastocyst morphology (Table) . Background In vitro activation of primordial follicles derived from immature ovarian tissue has a great promise in treating infertility. The paracrine properties of granulosa cells condition media (GCCM) have not been fully elucidated. Here, we investigated the ability of GCCM to activate primordial follicles and convert them into preantral follicles. Our results strongly support that administration of GCCM, progresses the formation and activation process after new born mouse ovary culture. GCCM can be used as a new technique for immature persons. Materials and methods In each repetition 10 ovaries removed from one day old NMRI mice and categorized in five groups: 1-control I (one day old mouse intact ovaries were immediately fixed in formalin after overnight fixing in bouin's), 2-control II (six day old mouse intact ovaries were processed as control I), 3-CBM (ovaries cultured in base medium), 4-GCCM (ovaries cultured in base medium supplemented with granulosa cells conditioned medium), 4-GCCM+ITS (ovaries cultured in base medium supplemented with granulosa cells conditioned medium + ITS). 5-GCCC (ovaries cultured with granulosa cells) conditioned media were collected from passages 4 of granulosa cells culture obtained from isolated preantral follicles. After six days, all cultured ovaries were fixed same as the control samples and then were histologically evaluated. Real time PCR and ELISA techniques were respectively applied to assess the Pten, Pi3k and Cx37 genes expression and secreted estradiol level. Results The results derived from histology evaluation showed that mean number of primordial follicles formed in each group was the lowest in GCCM + ITS group (183 ± 33.45) and this data was significant with all groups except GCCC group (245.86 ± 49.07) and there were not comparable data between the other groups. About activation rate per ovary, a considerable and significant data was observed after six days of culture in the GCCM group (115.2 ± 11.8) that was the highest rate and was comparable with control I (0) and CBM (57 ± 18.33) groups. Primary follicles number in GCCM + ITS (4.33 ± 1.94) group was higher than all groups except control II (137.6 ± 18.95). Q-PCR technique showed a considerable result in Pten gene expression that decreased in GCCM (0.35 ± 0.06) similar to control II and significantly increased in CBM (9.72 ± 0.16) groups. In addition, Pi3k gene was expressed in the highest rate in control II (0.59 ± 0.05) as compared to the other groups. Also expression of Cx37 gene was similar to Pi3k but the second rate of Cx37 gene expression was observed in GCCM + ITS (0.7 ± 0.42) group that was significant comparing to GCCC (0.01 ± 0.01) group. Finally, estradiol level was significant in GCCM + ITS (270 ± 23.53) group between all groups. Conclusion Granulosa cell conditioned medium can induce formation and activation of primordial follicles within the new born mouse ovary in vitro more than the direct touch with own granulosa cells. In addition, ITS could not affect on formation and activation of primordial follicles but supported the same follicles to reach primary stage. Aim This study is aimed at determining the impact of sperm DNA fragmentation on fertility potentials in a rat model. Materials and methods Twenty adult male SD rats were randomly divided into four groups of 5 rats each. Groups A 1 (distilled water) and B 1 (2 g/kg of 30 % v/v ethanol) lasted for 4 weeks while groups A 2 (control; distilled water) and B 2 (2 g/kg of 30 % v/v ethanol) lasted for 8 weeks. At the end of each treatment, the animals were introduced to female SD rats on the pro-estrous day of their cycle. The testis was harvested and tested for oxidative stress while the cauda epididymis was harvested to test for epididymal sperm parameters and sperm DNA fragmentation. Results The sperm count, sperm motility and the number of fetuses sired by the animals that received alcohol decreased significantly. There was also a significant increase in malondialdehyde (MDA) and sperm DNA fragmentation and a concomitant decrease in testicular superoxide dismutase and reduced glutathione levels in animals that received alcohol compared to control. Conclusion This study demonstrated that alcohol increases sperm DNA fragmentation by increasing the activity of reactive oxygen species. It also demonstrates that increased sperm DNA fragmentation affects sperm quality and ultimately, the fertility potential of the spermatozoon. It further demonstrates that alcohol incapacitates the sperm ability to trigger the fertilized oocyte development for implantation. Therefore, it is imperative that sperm DNA fragmentation be ascertained in the management of male factor infertility. Further studies should be done on the fertility of offspring sired by animals administered alcohol.
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Development of an ultra-sensitive proteomic methodology for the assessment of embryo viability Despite its wide application, Assisted Reproduction Technologies (ART) remains a relatively inefficient procedure, with less than a third of treatments resulting in a healthy pregnancy. In the last decade, clinics have focused on the safety of ART treatments, minimizing the likelihood of multiple gestations and their associated risks (i.e. premature birth, miscarriage). To achieve this result, single embryo transfer policy has been increasingly adopted by many clinics around the world. In this scenario, it is critical to prioritize for transfer the embryo with the highest implantation potential. However, current methods for embryo assessment present limitations. Morphological assessment is easy to implement but offers limited sensitivity in terms of defining embryo's potential to implant.
Preimplantation genetic screening (PGS) has been widely adopted to identify aneuploid embryos and exclude them from transfer. Despite its robust technical validation, PGS is not yet perceived as the ideal methodology for embryo assessment due to its invasiveness. Additionally, only half of the euploid embryos transferred to patients end up implanting in the uterus, suggesting that there may be other levels of regulation beyond chromosomal status. It has been suggested that expression patterns of proteins secreted by the embryo may correlate with its ability to implant. So far, however, the development of embryo assessment strategies based on the measurement of proteins has been hampered by the complexity of the media the embryos are cultured in, and the low concentration of the secreted proteins. In this study, we describe the use of a procedure that allows the safe retrieval of embryo's inner fluid, that we named Blastocentesis. In clinical in vitro fertilization practice, the blastocoelic cavity is commonly emptied prior to embryo cryopreservation procedures, to allow higher post-thaw survival rates. The fluid filling this space is generally discarded. Using a tailored mass spectrometry strategy, we analyzed 4 batches of 20 blastocoel fluids and generated a catalogue of 288 proteins present in the human blastocoel. We used microarray and PCR-based gene expression analyses on 19 whole blastocysts to validate the embryonic origin of 182 of these proteins. Further, using targeted proteomics, we demonstrated the feasibility of measuring the abundance of 9 proteins in single blastocoel fluid from single embryos. This allowed us to measure the protein expression profile of 14 individual embryos and correlate it to their chromosomal status. Our data show that embryo chromosomal status can be inferred from the abundance of key protein markers in the blastocoelic fluid. Finally, we assessed the safety of blastocentesis procedure on embryo's viability. The minimally invasive procedure resulted in extremely high survival rates in both embryos allowed to re-expand in culture and embryos that underwent vitrification/warming procedures. The blastocentesis procedure and the validated catalogue of embryonic proteins provided by this study represent a unique resource of novel target molecules for basic and clinical research in human embryology. Additionally, this study provides the biological and technological ground for the development of proteomic-based embryo assessment strategies aimed at improving clinical outcomes of ART treatments. Objective This study investigated the feasibility of multi-follicular cluster culture system using angiotensin II receptor (ATII-Rc) modulators. Design In vitro experiment Materials and methods Ovarian pre-antral follicles isolated from twoweek-old C57BL6 mice were cultured with ATII-Rc agonist or antagonist and their maturation outcomes were compared to control group. The isolated follicles were divided into mono-, and multiple-follicle cluster in vitro follicular culture in culture droplets. These preantral follicle clusters were cultured for 12 days with designed Opti-MEM-based culture medium with FSH and LH. ATII-Rc agonist or antagonist was supplemented in media of study groups from culture day 5 and compared to control group (ATII-Rc agonist vs. ATII-Rc antagonist vs. control). Immunohistochemical, qRT-PCR and electron microscope analysis were conducted with cultured follicular cells. After ovulation induction with adding hCG, ovulation and oocyte maturation rate were evaluated, and fertilization rate was obtained after IVF. Results When mono-follicles were cultured, the ovulation and maturation rates were similar in all three groups. When multiple-follicle clusters were cultured, up to three follicles were ovulated in the ATII-Rc agonist group while none or one follicle ovulated in control or ATII-Rc antagonist groups (P0.0001). The ATII-Rc agonist group showed similar oocyte maturation rate (76.2 % vs. 76.7 % vs. 75.7 %, P0.05) and higher number of mature oocyte (28.2 ± 4.9 vs. 6.6 ± 1.5 vs. 5.6 ± 1.9, P 0.0001) per 25-culture droplet compared to control or ATII-Rc antagonist groups. In comparison between one-follicular in control group and three-follicular culture in ATII-Rc agonist groups, there was significant different in obtained mature oocyte (11.0 ± 1.3 vs. 28.8 ± 3.8, P.0001). Fertilization rate was similar in all groups. There were no significant difference in expressions of ovulation-related genes and electron microscopic morphology in all groups. Conclusions This novel culture system with ATII-Rc modulator for in vitro maturation of ovarian multiple-follicle cluster showed higher efficacy to obtain mature oocyte to fertilization attempt than the conventional in vitro maturation of ovarian mono-follicle cluster. Objective The aim of the study was to assess the G-CSF effects on unresponsive thin (7 mm) endometrium in women undergoing frozen-thawed embryo transfer of blastocyst (FBT). Design Prospective pilot study performed at the INVICTA Fertility and Reproduction Centre. Materials and methods Twenty women with thin unresponsive endometrium were included in the process of FBT. The patients also failed to achieve an adequate endometrial thickness in previous IVF cycles. Results Prior to G-CSF infusion, endometrial thickness was 6.3 ± 1.4 mm, and after it expanded to 7.5 ± 1.5 mm (p 0.01) When we divided the group into two subgroups in the endometrium increased from 6.1 ± 0.1 to 6.6 ± 0.4 mm in the group which conceived (ns) and from 6.3 ± 1.4 to 7.6 ± 1.5 mm in the which did not (p 0.001). There were no significant differences between the two subgroups in respect to the endometrial thickness both before (p = 0.802) and after infusion (p = 0.252). Δ (p = 0.189). The clinical pregnancy rate was 15 %. Conclusion We concluded that G-CSF infusion leads to the improvement of endometrium thickness but our data do not indicate any improvement in clinical pregnancy rate. Prospective randomized placebo controlled study should be performed to support the claim. Objective Bone marrow (BM)-derived cells (BMDCs) contribute to endometrial regeneration. Most animal models to date investigating BMDCs recruitment to the uterus have utilized myeloablation by irradiation prior to bone marrow transplant (BMT), which leads to ovarian failure. Therefore, such models cannot be used to gain important insight into the role of BMDCs in various reproductive processes such as pregnancy. 5-Fluorouracil (5-FU) is non-gonadotoxic but is associated with very low BM engraftment (3 %) when given as single dose. Our objective was to develop a non-gonadotoxic mouse BMT model using 5-FU for the study of BMDCs trafficking in reproduction. Materials & methods 6 weeks-old female C57BL/6J wild-type mice (n = 12/group) received intraperitoneally either a single (150 mg/kg) 5-FU dose 24 h before BMT (CT1), or paired-dose 5-FU with stem cell factor (SCF) 150 ug/kg on days -5 and -1 prior to BMT (CT2+SCF). Control mice received BMT or saline. For BMT, 20 × 10 6 unfractionated BM cells obtained from transgenic green-fluorescent protein (GFP) male mice by flushing the femur and tibia, were injected intravenously into female recipients. For fertility experiment, mice were mated on day 28 post-BMT. In a separate experiment (n = 10/group), mice were sacrificed 1 month following BMT. Peripheral blood or cell suspension of minced uterine tissues were subjected to flow cytometry. Alternatively, uterine tissues were fixed in paraformaldehyde for immunohistochemistry using antibodies against CD31, CD45, cytokeratin and GFP, and assessed for colocalization under confocal microscopy. Statistical analysis was performed using t-test or Kruskal-Wallis nonparametric tests. Results Pregnancy rate in the CT2+SCF (90 %), CT1 (90 %) and BMT only (82 %) was comparable to the control saline mice (92 %). In addition, the number of implantation sites, number of viable fetuses, and pregnancy resorption rate was comparable in all groups. CT2+SCF resulted in greatest BM donor chimerism at 1-month (∼45%) compared to CT1 (13.5 %) and BMT only (0.2 %) (p0.01). Flow cytometry analysis demonstrated that 6.6 % of total uterine cells in the CT2+SCF mice were GFP+ BM-derived cells. Remarkably, this was about 40-fold and 80-fold greater than GFP+ BMDCs in uterus of CT1 or BMT only mice (6.6 % vs. 0.16 % vs. 0.08 %, respectively, p0.001). No GFP was detected in saline mice. Immunohistochemical analysis of GFP expression corroborated the flow cytometry data. In addition, BM-derived cells in the uterus of CT2+ SCF mice were mostly localized to the endometrial stroma, with GFP+ cells representing 4.5 % of total endometrial stromal cells. The majority of BM-derived GFP+ cells colocalized with the pan-leuokocyte CD45 surface marker (58.5 %), but a substantial number of cells were CD45-negative (41.5 %). Cytokeratin and CD31 staining showed that the CD45-GFP+ cells were not epithelial or endothelial, respectively, confirming their stromal identity. Conclusions We demonstrate that paired-dose 5-FU regimen results in efficient BM donor chimerism while maintaining ovarian function and fertility of the transplanted mice. Moreover, BMDCs were found in the uterus 1 month following BMT and were characterized as mainly leukocytes and stromal cells. The model described herein should be useful for the study of BMDCs cell trafficking to the uterus in various reproductive physiological and pathological conditions. Background Bidirectional intercellular communication between oocytes and their surrounding cumulus cells is important for the oocyte maturation. Supplementation of urokinase-type plasminogen activator (uPA) to the oocyte in vitro maturation (IVM) medium caused earlier and more extensive expansion of cumulus cells and oocyte maturation. uPA expression is increased after IVM 16 h onwards. How cumulus cell-expressed or culture medium serum-derived uPA affects cumulus expansion and oocyte maturation, and whether cumulus cell dissociation is associated with uPA activity remain to be determined. Objective To determine whether intrinsic uPA activity from cumulusoocyte complex (COC) or exogenous uPA activity from the serum can improve cumulus expansion and oocyte maturation and cumulus dissociation from the oocytes. Materials and methods Compact COCs isolated from pregnant mare serum gonadotropin (PMSG)-primed ovaries that contained a germinal vesicle nucleus were cultured in MEMα medium supplemented with 10 % fetal bovine serum, follicle-stimulating hormone, and epidermal growth factor (the IVM medium) in a humidified 5 % CO 2 atmosphere at 37°C for 16 h for full cumulus expansion and oocyte maturation. Cumulus dissociation was obvious after 20 h of culture. Two uPA specific inhibitor, 4-chlorophenylguanidine hydrochloride (4cgh) and UK122, were added before IVM or 16 h after IVM. COCs ovulated into the oviduct were cultured in MEMα medium supplemented with or without 4cgh for 8 h. siRNA against uPA and a nontargeting negative control siRNA were preincubated with COCs isolated from PMSG-primed ovaries in MEMα medium supplemented with 10 mM milrinone for 24 h and then were transferred to IVM medium. Results Cumulus expansion and oocyte maturation were doesdependently inhibited by the two uPA specific inhibitors, 4cgh and UK122. The inhibition of cumulus expansion by 4cgh was first detected at 8 h after IVM. Increasing medium serum levels reversed the suppression of 4cgh in a dose dependent manner. Downregulation of uPA expression in cumulus cells using siRNA showed no effects on cumulus expansion and the subsequent oocyte maturation. Cumulus cells surrounding the oocyte were disassembled after IVM for 22 h; however, the dissociation was inhibited by adding 4cgh at 16 h after IVM. Similarly, the COC size largely become smaller 8 h after ovulation compared to the size just at ovulation, but the shrinkage was remarkably reduced by the addition of 4cgh. Conclusions The uPA activity, involved in oocyte in vitro maturation, was primarily contributed by the serum supplementation to the IVM medium, but not derived from the expression of cumulus cells. The uPA activity is also involved in the dissociation of cumulus cells from murine oocytes. The investigation of the components of IVM medium may be helpful for a better understanding of the mechanisms underlying the oocyte in vitro maturation. Currently held view is that a female is born with fixed number of follicles whose numbers decline with age culminating in menopause. Presence of stem cells in postnatal ovary will bring about a paradigm shift in our understanding of basic ovarian biology. These stem cells are responsible for postnatal neo-oogenesis and follicle assembly, a process regulated by FSH and age-related decline of somatic niche for ovarian stem cells possibly results in menopause. Our group has shown that OSCs (5-8 μm) in adult OSE are always accompanied by VSELs (3-5 μm). A simple viewing of H&E stained scraped OSE cells confirms the presence spherical stem cells of two different sizes with high nucleo-cytoplasmic ratio. VSELs can be studied by flow cytometry as LIN-/CD45-/SCA-1+ cells in mouse ovary and as LIN-/CD45-/CD133+ cells in sheep and human ovary. VSELs survive chemotherapy because of their quiescent nature. Culture of OSE cells results in spontaneous differentiation of oocytes-like structures associated with Balbiani body formation and cytoplasmic streaming and epithelial cells undergo epithelial-mesenchymal transition to form granulosa cells. Sheep ovarian sections were carefully evaluated for generating evidence in support of postnatal oogenesis. H&E stained sections showed the presence of a cohort of follicles or a 'cyst' or 'germ cell nest' with incomplete cytokinesis in the ovarian cortex region. This cohort of follicles was surrounded by pre-granulosa cells. Individual primordial, primary, tertiary and Graafian follicles were also observed in the cortex region surrounded by granulosa cells. PCNA, OCT-4 and FSHR were expressed in few cells in OSE, cohort of follicles and also in oocytes within primordial, primary and secondary follicles. The granulosa cells surrounding these immature follicles were negative for PCNA, OCT-4 and FSHR. Granulosa cells in antral and Graafian follicle expressed PCNA whereas oocytes showed faint PCNA staining. Results clearly demonstrate that neo-oogenesis occurs in ovarian cortex from stem cells located in the OSE which express nuclear OCT-4 and FSHR under the influence of FSH. Ovarian stem cells express FSHR and are directly activated by FSH via alternatively spliced growth factor type 1 FSHR3 isoform. Upon activation, VSELs undergo asymmetric cell divisions to give rise to OSCs which undergo rapid symmetric divisions and clonal expansion to form germ cell nests followed by meiosis, neo-oogenesis and follicle assembly. Our results challenge the currently held views that ovary has fixed number of follicles and primordial follicle growth is gonadotropin independent.
